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the channel procagaora by a miscer and sending tii© ailjcad 
signals to a still post stage on one transmission line; 
and in the post stage, selecting onTdf" the plura n'ty'of 
signals from t.^.e channel processors . by a 3atellltr*t^r 
and demodulating the selected signal, inverting the de- 
modulated signal on the frequency axis to be re teamed to 
^ g^g^a- receivable on a TV recei ver, and then re- 
ceiving the signal on the T/ receiver. 

3. Detailed Description of the Invention 
[Field of the Invention] 

The present invention relates to a satellite signal 
recep'tlon systea for receiving satellite signals of a 
plurality of channels scartarad over a wide band, rear- 
ranging the channels, and sending the signals to a post 
fltago. so that a channel is selected in the post stage 
and received by a TV receiver. 

[Prior Art) 

Launching of a coitnunication satellite for commence- 
ment of delivery ser-zice is planned. The following sys- 
tern is in consideration. Delivery signals from a plural- 
ity of channels fron the satellite (referred to as 
•satellite signals' in this specification) are received 
by an antenna, frequency- converted by a CS converter, 
and sent to a post stage by one transmission line. In 
the poet stage, a desired channel is selected by a sat- 
«-^-^te tuner and received by a TV receiver. 

(Problems to be Solved by the Invention] 
The satellite signals of a plurality of channels 
sent from the corrjmmication satellite are over a band of 
about 400 MHz, and recaption of all the channels is re- 
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Specification 

1. Title of the Invention 
Satellite signal reception system 

2 . Claim 

A satellite signal reception systea, characterized 
by demultiplexing a signal received by an antenna from a 
cominuiiication satellite by an orthogonal polarization 
demultiplexer into at least one vertical polarization 
channel signal and at least one horizontal polarization 
channel aignal; converting each of the polarization sig- 
nals Into a first Intermediate frequency signal by a CS 
converter; selecting and frequency^converting one of the 
at least one vertical polarization channel signal to 
form a signal inverted on a frequency axis and sending 
,the Inverted signal to a post stage by a channel proces- 
»or; selecting and frequency- converting one of the at 
least one horizontal polarization channel signal to form 
a signal having a different frequency, inverted on the 
frequency axis and sending the inverted signal to a post 
stage by a different channel processor; in the stage 
post to the channel processors, mixing the signals from 
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quired in only faw cases. Accordingly, it is rare that 
signals of all the channels received az a satelllra gig- 
nal reception point are sent to a post stage. In general, 
only the satellite signals of a desired channel are ex- 
tracted and sent to the post stage. Eowever, extracting 
a signal of the desired channel with the frequency main- 
tained requires a transmission system having a wide band 
characteristic for sending the signal to the post stage, 
and also requires an extra equalizer and the li:^e for 
compensating for the f req-.ency.ittanuation characteris- 
tic of the transmission line. 

An ob:ectlve of the present i.ivantion is to provide 
a convenient satellite signal reception system for send- 
ing satellite signals of a plurality of channels to a 
post stage while being compressed In a narrow band with 
a high frequency utilization efficiency, and inverting 
the signals on a frequency axis in order to prevent the 
signals from being easily received by a conventional 
satellite tuner so that a pay system is easily Intro- 
duced . 

[Means for Solving the Problems] 

In order to achieve the above-described objective, 
the present invention has means described in the claim 
and functions as follows , 

[Function] 

From the com.munlcstion satellite, signals of a piu- 
rality of channels are 3er.t_ ^ y both vertical polariz a- 
tion and horitontal polarizsLtion . These signals are de- 
multiplexed by an orthogonal polarization demultiplexer 
into vertical polarization channel signals and horizon- 
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tal polarization ciianaei signals. Tto vertical polariza- 
tion channel aigr.ala are cor.vezzad into first intarniedi- 
are frequency signals by a CS converter and classifiad 
by the _ nuaber of channels which are Intended to be re- 
ceived. Then, the signals are respectively aubiected to 
channel processor 3- The horizontal polarization channel 
signals obtained by the orthogonal polarization demulti- ; 
plexer are frequency-converted into first intemediate j 
frequency signals by a different CS convar-er and clas- \ 
slfied by ^^;^^J^^;^g£_g£_^;^-^e^ are intended to r 

be received. Then, the signals are respectively sub- | 
Jected to different channel processors. \ 

The channel processors select the first inteme- 
diate frequency signals of different channels from one 
another. The se lected signals are frequency-converted 
Into signals having different frequencies and output. 

the channel selection and frequency conversion, a 
frequency conversion of extracting a frequency of a suai 
component of a local oscillation signal and the signal 
In question, and a frequency conversion of extracting a 
frequency of a difference component of the local oscil- 
lation signal and the signal in question^ are used. As a 
result, the signals output from the channel processors 
a re Inverted on a frequency axis and cannot be easily 
received unless re-inverted. The output signals are ar- 
ranged with no space therebetween so that the frequency 
band of each signal obtained as a resul- of the fre- 
quency conversion does not use an extra band. 

The output signals from the channel processors are 
mixed by a mi xer and sent to a post sta^e^by one trans- 
mission line. In the post stage, a satellite tuner is 
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connected to the transmission lir.e. One channel of tie 
signals inverted on the fraquer.cy axis is selected and 
demodulated. For the channel selection, frequency con- 
version is used. The conversion of extracting a differ- 
ence component of the local oscillation signal and the 
signal in question, and the conversion of extracting a 
difference component of the sig-al in question and the 
local oscillation signal, are both used. In the for:ner 
case, since the output signal is inverted on the fre- 
quency axis, usual signal processing is perforrned in 
steps post to the dexodulation . In the case of the lat- 
ter fraquency conversion, since the output signal is not 
inverted on the fraquency axis, the output signal of the 
selected channel is substantially inverted on the fre- 
quency axis into the original state by, for example, us- 
ing a device having an inverted S-type characteristic 
for demodulation . 

In this manner, a receivable demodulated output is 
sent to a TV receiver connected to the satellite tuner. 
Therefore, the signal of the selected channel cslt, be re- 
ceived by the TV receiver. 

(Examples ) 

Hereinafter, figures showing examples according to 
the present invention will be described. 

Figure 1 shows a system diagra.Ti of a satellite sig- 
nal reception system. The letter S represents a re- 
transmission system, the letter T represents a transmis- 
slon system, and the letter R represents a reception 
system. In the re-transmission system S, reference nu- 
^"^-^^ ^1 represents a CS anienn a fnr jr^^r^ji^^ 

5 



Japai:e3e Laid-open (XoXal) >^bli.cacior. 



No. 2-1400II 



;4 



0 C- 



A- bur"'",' 



lite signal In a 12 GH2 band from the eominunica'ioR aa t- 
"'^ dlXite^ Referaaca nii-neral 2 represents an orthogonal po- 
larization dertultiplaxar, which is also sijiply referred 
ro an 0M7. Reference numara ls \j^-^_K_^^^z^s^y^ CS con- 

into a ^ ;~^^^^Jf-^-^]^^<^ ^sign_al_ in a 1 GHs 

^"^•^ ^l«-«-9rica ncsiarals 5 and 6 represent disrrlburors ! 
RaJSrence numerals 7a, 7b, 7c and 7d represent channel 
processors. The structure of the channel processors will 7 
be described below. Reference numeral 8 rapresents a ' '"^ 
mixer, and rsfaranca n'^.erals 9 represents a 3S antenna ^^Z' 
for receiving a 11.7 to 12.0 GHt satellite signal. Ref- 
erence numeral 10 represents a BS converter for convert- 
ing a sateliita signal from the BS antenna 9 into a BS 
first intern^ediate f recreancy signal in a 1.0 to 1.3 GHz 
band. Reference numeral 11 represents a band-pass filter 
for passing the BS first intermediate frequency signal 
therethrough and removing a noisa component * generated in 
the band of the CS first intarmadiata frequency signal 
from the BS converter 10. Reference numeral 12 is a 
branch device. Reference numeral 12a represents an input 
terminal, reference numeral 12b represents an output 
terminal, and reference numeral 12c represents a branch 
output terminal. The branch device 12 is used for mixing. 

Then, the transmission system T will be described. 
Reference numeral 13 represents a transmission line, for 
which a coaxial cable is used for example. In soma cases, 
an amplifier 38 is provid:4d on the transmission line for 
amplifying the BS first intermediate frequency signal or 
the CS first interr.ediate frequency signal. Reference 
numeral 14 represents a branch device. Reference nur.eral 
15 represents a drop wire for connecting the branch de- 
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vice 14 and the reception aysteai R to «ach othar. As tha 
drop wire 15, a coaxial cable Ls used for example. 

The.i, the racaptlon ayaten R will be de3cribed. Ref- 
erer.ce acmerals ISa, 16b, ... represent aateiiite tuners. 
The atr--cf-:re of the aatelllte tuners 16a, 16b will be 
described below. Reference numerals 17a, 17b, ... repre- 
sent TV receivers such aa monitors. 

Rafarenca n^u.-neral 18 r at r as ants an output terniinal 
of the re-tranamission system S, and reference niimeral 
19 represents an Input tartiinal of the reception system 
R. 

Next, the structure of the channel processor 7a will 
be described. Figure 2 is a bloc.v: circuit diagram of the 
channel processor . In the figure, reference numeral 20 
represents an Input terrninal, and reference numeral 21 
represents an output terminal. Refarenco numeral 22 rap- 
resents a wide band amplifier for amplifying a signal in 
the CS first intermediate frequency band '^^"""'^'^^^ 
1750 MEz. Reference numeral 23 represents a former-stage 
mixer. Reference numeral 24 represents a variable at- 
tenuation circuit for setting an attenuation amount 
based on an attenuation amount control signal applied to 
a control input terminal 24a. Reference numeral 25 rep- 
resents a band-pass filter for passing, for example, a 
signal in a second intermediate frequency band of 385 to 
415 ^^Hi therethrough and blocking signals of the other 
bands. Reference numeral 26 represents an intermediate 
frequency a.T.plifier for amplifying a signal of a second 
intermediate frequency. Reference n-omeral 27 represents 
an AGC control circuit for providing a wail-known AGC 
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loop ao that th« fligr.al levels are unlfor:n at an output 
of the Intermediate frequency amplifier. The AGC control 
circuit 27 outputs tiie attenuation amount control signal 
for setting t^e attenuation asiount ot the variable at- 
tenuation circuit 24. Reference nuaeral 23 represents a 
foraer-stage variable oscillator, reference nur:eral 29 
represents a freq-uency divider, and reference nur.eral 30 
represents a frequency control circuit. Reference nu- 
meral 31 represents an Intarr.edlate frequency amplifier 
which has the sar.e 3tr--ct'ure as that of the intermediate 
frequency amplifier 26 and l3 provided as necessary. 
Reference auneral 32 represents a latter- stage silxar, 
and reference nur:eral 33 represents a band -pass filter. 
The band-pass filter 23 passes a signal in the CS first 
Intermediate frequency band therethrough and blocks sig- 
nals of the other bands . Reference auineral 34 represents 
a wide band amplifier which has the «a-Tio' structure as 
that of the wide band anpllf ier 22 and is - provided as 
necessary. Reference nu.-neral 35 represents a latter- 
stage variable oscillator, reference numeral 36 repre- 
sents a former- stage frequency setting circuit, and ref- 
erence numeral 37 represents a latter-stage frequency 
setting circuit. 

The structure of the satellite r^.er 16a will be de- 
scribed. Figure 3 is a block circuit diagram of the sat- 
ellite tuner. Reference numeral 40 represents an input 
terminal, reference nur.eral 41 represents a video signal 
output terminal, and reference numeral 42 represents an 
audio signal output terminal. Refera.nce numeral 43 rep- 
resents a mixer, and referar.ee numeral 44 represents a 
band-pass fll-r-r. The band-pass filter 44 passes, for 
example, a signal in the second Interr.edlate frequency 
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band of 38S to 4X5 MH2 t^arathrough and blocks signals 
of the oc^er bands. Raferenca numaral 45 repreaar.-s an 
FM demodulation circuit, for which a circuit exhi.*clzlng 
an inverted S-typa frequency- demodulated outpu- vol-age 
characteristic Is used. The center freq-jencv of the de- 
modulated signals Is set to be 400 ysiz. vhlch I3 the 
center frequency of the band of frequeriCles allcwcd to. 
pass through the band-pass filter 44. Reference n*^T.eral 

46 rapraaents a variable oscillator, refaranca numeral 

47 represents a freq'jency setting clrcul", and reference 
nuaeral 48 represents a c hannel selection key. Reference 
numeral 4aa represents a channel setting sac-ion, and 
raf arencs nurrieral 48 b repreTentlf a satellite setting 
s ection . Re f er e nce^nuaar al """4 9 "Taprasantr^a s wl t chlng 
circuit for making contact X or contact Y conductive in 
accordance with a switching control signal applied to a 
control teminal 49a. Reference numeral 50 represents a 
polarity inverting circuit. As the polarity inverting 
circuit, a video amplifier of one transistor is used for 
example. Reference numeral 51 represents a video signal 
processing circuit, and refaranca numeral 52 represents 
an audio signal processing circuit. 

Next, the operation of the satellite signal recep- 
tion system having the above -de scribed structure will be 
described. First, in the re- transmission system S, a 3S 
satellite sig nal of the 11.7 through 12.0 OUz band fr om 
a broadcast satellite is received by the anten .i a 9 and 
converted into a 3S first intennediata frequency signal 
in the 1.0 to 1.3 GHz band by the 3S converter 10. The 
resultant signal passes through the band-pass fll-er 11 
and la applied to the branch device 12. 
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A satellita signal of a 12.3 tirough 12.7 GH2 band 
from ciie commuaicacion aaraiiita is racaived by the CS 
antenna 1 a.-.d demultiplexed into a ye— ical pol arisatior. 
channel signal and a horiaontal polarizatior. channel 
signal by the orthogonar polarisatior. de.T.ulti?lax6r 2. 
The vertical polarization channel signal ia converted 
into a CS firat intermediate frequency aigr.al in a 1.3S0 
to 1.750 GK: band by the CS converter 3. The horizontal 
polarization channel signal is also converted into a 
first intertiediata fra<r:ar.cy signal in the 1.330 to 
1.750 GH2 by the CS converter 4. A signal spectra at 
output A of the CS converter 3 ia jhcwr. in Figure 4(A), 
and a signal 8pectr-.an at output 3 of the CS converter 4 
la Shown in Figure 4(3). Then, the output signal from, 
the CS converter 3 is distributed by the distributor 5. 
In the channel processor 7a. the signal of channel Chi 
In ?lgure 4(A), for example, is selected and then fre- 
quency-converted. Si.nilarly In the channel processor 7b. 
the signal of channel ChlO in ?ig'-re 4(A), for exaaple. 
Is selected and then frequency-converted. The output 
signal from the CS converter 4 is distributed by the 
distributor 6. in the channel processor 7c. the s'lgnal 
of channel Chll m Figure 4(3), for exanpla, is selected 
and then frequency-converted. In the cha.nnel processor 
7d. the signal of channel Chl9 in Figure 4(3). for exa-m- 
Pl«. Is selected and then frequency-converted. The chan- 
nel processors 7a, 7b. ... process the signals as fol- 
lows. The oscillation frequencies of t.-.e fcr:ner- stage 
variable oscillator 28 and the latter-stage variable os- 
cillator 3 5 are respectively set by the former- stage 
frequency setting circuit 36 and the latter-stage fre- 
quency setting circuit 37. The signal applied to t.he In- 
put ter:ninal 20 passes t.hrough the wide band ar.plifier 
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22, the foraer-gtage mixer 23, ar.d -he variable at-er.ua- 
tioa circuit 24. Only the signal of the selected char.nel 
passes through the bar.d-pesa fil-er 25, and the ir.terr.e- 
dlate frequency artpllfiera 26 ar.d 31, a=d the- fre- 
quency-converted by the lattar-stage Ttixer 32. The out- 
put from the latter- stage mijcer 32 has a preset fre- 
quency so that the outputs fror. the channel processors 
7a, 7b, ... do not Interfere with one another when being 
mixed, and do not use an extra freq-uency space. ?he out- 
put from the latter-stage mixer 32 passes through the 
band-pass filter 33 and the wide band amplifier 34 and 
then Is output from the output terr.lnal 21, The level of 
the output signal at the output terminal 21 Is stable 
due to the well-taown AGC provided by the AGC control 
circuit 27. The frequency of the output signal is stable 
due to the well-Jcnown AJC provided by the frequency di- 
vider 29 and the frequency control circuit 30. One exam- 
ple of the relationship artong the freq-jenclis of the In- 
put and output signals of the channel processors 7a, 
7b, ... and the oscillation freq^jencles of the variable 
oscillators 28 and 35 is shown in Table 1. 
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Next, ti:e outpu- signals from the ch^-nel processors 
7a. 7t. ... art mixed by tha mixer 3. A signal spectr-si 
at ?olr.t C after the al:c:ura Is shown la "1^— e 4(C). It 
is appreciated fzozi Figure 4(C) that four alcr.als re-- 
ceived are afilcler.cly acconsnodated 1- tie CS first ir.- 
tarTiedlata frequency band. In the flgura, rapre- 
3enC3 that the signal in the band Is Inverted on the 
freq-^ency a:cl3 . Such a signal Is regarded as being 
•crambled as can be understood from the fact that when 
such a signal Is received by the TV receiver af-er FM- 
demodulated, the Uriage is^too disordered to be viewable. 
Then, the branch device J^" mixes the 3S first inter:nedi- 



flrst intarr.edlata fra- 
A signal apectr-um at 



ate frequency signal and the CS 
quency signal from the tnlxer 8. 

point 0 Is as shown in Figure 4(D). Section P represents 
a schematic spectrun of the 3S first Intarriedlate fre- 
quency signal, and section Q represents a schematic 
spectruiti of the CS first intermediate frequency signal. 
The re-transmission system S sends the signal in Figure 
4(D). 



Next, the transmission system T transmits the signal 
from the re- transmission system through the transmission 
line 13, and the branch device 14 distributes the signal 
to the reception systems 31. 



In the reception system R, a desired channel of a 

The signal processing p^foraeT'^Tt^rhir' point by the 
satellite tuner 16a will be described. First, for re- 
ceiving a sazelll-e signal channel from the broadcast 
-"^ the broadcast satellite la selected by the 

satelli-e setting section 48b of the c.^.annel selection 
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48. and g desired channel ts s elected by_.t^:e caanr .el 
setting gectlon 4aa. The svitc^^n? circuit" 49 La cor.- 
^ nected -^jr,eC<e contact^^^^ conductive, and the frsquencv 

' netting ci^^^ult 47 oaclllatea a signal at an oscillation 

^ ^,\cl- ^-eq^ency corr-s spending to the deaired channel, to the 

variable oscillator 46. Xccordlngly, the BS first Inter- 
Lj.t4r .S'^ mediate ^recp-iency signal applied to the input tertiinal 

40 is frequency-converted by the .Tiixer 43, and only the 
intemedlata frequency signal of the desired channel 
passes through the band-pass filter 44. This signal is 
demodulated by the ?« demodulation circuit 45. The video 
signal is processed by the video signal processing cir- 
cuit 51, and the audio signal is processed by the audio 
signal processing circuit 52, The processed signals are 
output to a post stage. 



For receiving a sa-eXiit* signal char.r.el frsra the 
eorimunlca tlon_3atelll;e, the coamualcatlon ' satellite is 
selected by the _9 atalXite a et tir.; aectlor. 4 325 of the 
chanziel selection Icey 48. and a derii^ed" channel Is s«- 
lacted bx_the channel «ettingj9ect£on^48a . The switching 
circuit 49 is connected to Bia3<a contact X^^conductive . 
Except that the polarity Inverting circuit 50 is In^" 
serted after the demodulation circuit 45 and the switch- 
i-ig circuit 49. the rest is the saae as in the case of 
receiving fron the broadcast satellite. The states of 
the signals in the satellite tuner are shown In Table 2. 
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The aar«lli-a signal reception system can be jiado a 
pay system by renri-g the aatailita tuner 16a shown in 
the exa.'sple to the tubscribera. Altemativeiy, the 
swi-ching circuit 4 9 of the satellite tuner 16a can be 
structured to be switched by a Jcey, which is rented to 
the subscribers . 

In the above exar.ple, a plurality of the reception 
systems ^ are provided in the satellite signal recep-ion 
system. Needless to say, only one reception syatexs :i 
can be provided. In the above example, tvo vertical po- 
larization channels and two horizontal poiarisazlon 
channels are received. Needless to say, the number oi 
the channels can be Increased. 

(Sffect of the Invention) 

As described above, according to the present inven- 
tion, a satellite signal scattered in a wl*de frequency 
band is selected and frequency- converted and sent to a 
post stage after coiipressed in a narrow frequency band. 
Accordingly, the frequency utilization efficiency is 
high, and the device provided on the transmission line 
can be low-cost. 

For the channel selection and frequency conversion, 
the conversion by which the signal is inverted on the 
frequency axis is performed. Therefore, a signal can be 
non^receivable by the conventional BS tuner or t.^.e li:ce. 
Accordingly, the syste.-Ti can be easily made a pay syste-n 
without separately providing a scra.Tibie circuit, which 
is financially advantageous. 
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i. Brief Description ot tiie Orawlzgs 

Tbe figure3 are regarding an axaarple of the present 
invention. Figure 1 I3 a system diagram of the aateiiite 
signal reception system: Figure 2 is a block circuit 
diagram of a channel processor; Figure 3 is a block cir- 
cuit diagran of a satellite foner: and Figure 4 shows a 
aci:ematic signal spectrum in each section of the system. 

1 — antenna; 2 ... orthogonal polarization demul- 
tiplexer; 3, 4 . . . CS converter; 7a, 7b, 7c, 7d . . . 
channel processor: 8 ... mixer; 13 ... transmission 
line; 1.6a, 16b, 16c ... satallita tuner; 17a, 17b, 
17c •..TV receiver. 
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